Inhibition of lectin-mediated innate host defences in vivo modulates disease severity during influenza virus infection.
Host-mediated recognition of mannose-rich glycans on the surface of pathogens represents an ancient mechanism of innate immune defence. In this study, we demonstrate that the virus strains that differ in the degree of N-linked glycosylation on the globular head of their hemagglutinin glycoprotein also differed in their (i) sensitivity to neutralization by a mannose-specific lectin in mouse lung fluids and (ii) ability to infect (and, therefore, to be destroyed) by airway macrophages. Virus strain BJx109 (H3N2), but not PR8 (H1N1), was sensitive to neutralization by mouse lung fluids and infected airway macrophages efficiently in vitro and these antiviral activities were blocked by mannan, a complex polymer of mannose residues. Although intranasal (i.n.) infection of mice with PR8 led to severe disease and mortality, mice infected with an equivalent dose of BJx109 displayed no signs of disease. However, i.n. treatment of BJx109-infected mice with mannan led to viral pneumonia, severe disease and death characterized by excessive virus replication, pulmonary inflammation, vascular leak and lung edema. Thus, when mannose-specific innate defences were inhibited in vivo, virus strain BJx109 induced severe viral pneumonia similar to that of PR8. Together, these findings highlight the importance of N-linked glycans as a target for recognition and destruction of influenza viruses by the innate immune system. Moreover, soluble and cell-associated lectins coordinate to modulate disease severity following influenza virus infection of mice.